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(54) INK JET PRINTING HEAD 

(57)Abstract: 

PURPOSE: To obtain an ink jet printing head having long life and enhanced in heat efficiency by 
utilizing a flood gun during the production of the heating element of a printing head to allow the 
heating element and the resistor of the printing head to have equal sheet resistance relative to 
each other. 

CONSTITUTION: The resistors 8 of heating elements 2 are formed by the chemical vapor 
deposition of polycrystalline silicon at least one of a flat temp, profile of 620°C and a ramped 
temp, profile of 620-640°C. During the ion implantation of either p-type or n-type dopants into 
polysilicon, the flood gun located in an ion implanter emits low energy electrons to neutralize the 
build-up of positive charges on the polysilicon surface. Low energy electrons prevent the build- 
up of electric charges on the surface of the polysilicon and the polysilicon can be uniformly 
doped by ion implantation of dopants. By using the flood gun during the fabrication of the heating 
elements 2 of the printing head, the heating elements 2 and the resistors 8 of the printing head 
have uniform sheet resistance relative to each other. 
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(54) [ago**] bfll^v K 



(57) ami («ke#) 

ffi<DWm*ffi±?Z><DT\ * 'J S"J 3 VOSffifcfcttS 
**. flJf'vy F©iPj»Jlf?Oll{fP*te75y FtfV* 




wtB^ i astern, «»i3«j:tf(ftii^iaE^a<o 

■V*;UQ!SI 1 SBgPfcVXVl/fcflMU SiJfB^I!(Of-V^ 
V-ht, 

WEf-+*;l/^U- FOSWWrMESS 1 S*fc*S#S 

-O^^xv FEP^'Vy Ko 
[0001] 20 

K*** S F a -y 7* yfv V > * x -y F 91? 
[0 0 0 2] 

x>y F81^>X-f a20«H«Fa«y^*v 

FEn^X*r.M?fcSo 
[0 0 0 3] illSgiKV^x-y bm^i/Zy-LOm 30 

tcflf-a runts nfc«* fiwt&ffiiu cc-e#/h» 

[0 0 0 4] Fn7^>f7> FJgl'>^^x>y h EH 
?->XfA©fp, /hiStf * 'J 7 i- Xfr e>r^ S^/I/f* 

«y FEn^^XxAfi, -O^OHIiR, ^f«S fcfifiifa© 
<#®#»><DT% attSft-CV^^xv FEP^>Xf-A,J: 

•>XfAT1i, F n -y 7* yfv > Ffl^ V 2 f*x -y F 

[000 5] S6K, Kn^ytyfTyF^yyi; 
xv FBlS^rAH^SSUBSo ^l<om ES 

LTBitl' WXfc^jSfS <C tlCctot, so 
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-£*iJfflLT, ^y*tfft«snfciffi8£iiM©A7Vl/ 

[0 0 0 6] mi<Df"(7<DFuy-7*y7 : -?yb'BJ 
ytitx-y FBl^XfAtt, EP*--vy Kfc>f V*3fc* 
SUB, 8SBo«Ba5oyX;k *5«tt>*Ey7/^UX^^-r 

f§©^aWHHt*V>^»T3iS?r<5< LTV>So -TV 
»»Taaw>ffi«tt, iTFaS0£IM3J:t«fi*]tt©IlF 

[0 0 0 7] EMSW§*ffl^*fl]*'Vy F<D±K©* 

•y FfcfrTS FD'i/^yf7yFW^v'i7 F En 
^>Xt2*#, HftfcffifflSnri^S. J»x*/l/#-» 

WX fc <fc o TflBWfc 7 F UXflSfc S nTi»*584 

u ^n^ffiftigfre.-i'^fceasnso 
[0008] BM^nrcmit^y^^mm^^io o$ 

So flJAtf, Tktt-O^fi/^;!/^ (bubble nucleatlo 
n ) 3fefi8©BSI?fiST*-5 2 8 O-CfciliT So «£$S 

«w)fc«>ic»*i»*"r*) st, «ft*«nfc/wi4 
T<s^$n-5o 

[0 0 0 9] jSiJ^AWy^jb^l^S^nfett, f» 
Mmm%<0£ c 5T LJsttfo Li^tefeS 
L(?ty/^UO^lfi](c^«)L, /X^TCM' 

frt>&titiiZ'<y?<Dliam&ic£t), <<y?'hffi*Wi% 

^M4»1ffi2 07^7a» (^ s) *'A>5„ ffi.mt 
1 0 0*V>U 5 0 0 fi s Ofi/h Wxfrmffl&lcm&W} 



(3) 
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[0 0 10] -O^/hffi^ffi-rSftfefCtt, &1xmftk 

2 8 OtWI te"T*0»c?E»*8*S"ef»<ft 
SgfclWfltE (operatlong voltage) £EP*)D-f 5„ 

KifWBEttiasiigosseitJtw-ra. -D%<o,mk 
[ooi i] hrwk, iofftiiPfoaKfflfctt^ys/y 
at i o t -i y * <o>mm tu s -a- 5 fe #>©fii&©mffl 

^73 (W*J = Vx I = I 2 XR = V 2 /R) Kg-3l^T 

^7 7 -awt <t xmmcum % c t #t* * *. 

* 'J 5/ 'J n VOHMfiftttifc, ?F»© F— tf V 9. 
[0 0 1 2] H Itt, ^©^yftAfeitfT^-y 

y ytmsz j: 0 t f- tf >^ l fc p m# y y 3 yof 

xM©H«ffiJn©glS*jSLT^S. 12 1 ©Ifcfi^ffiia 

t»*»3, ft^Kett^Boafiettw-rs 1 %oas«fi 

JaCDiiftP (+) Sfct4«'> (-) *«*>"*-. Lfcfc^ 

fc&ijVfo IIT*«-;£©ftS©7x/Nrt©ffiliffin{;t 1 
2 . 8 0 bTfe 0 , -nswtsaiffimfi 1 0 %& 
t^Ll 5 fctffcS. j:©j:3fc, *D$S?£? 

fi*t§§Htcffiffls*n:©gift*ai:5o %m<omm 

<D^^Xlim--C'&0, ffi«Stt« 1 0%&t^L 1 5% 
«TS©T% ffi*xS©ffita{i«SHT 1 0%4^Ll 

[0 0 13] 

(i, E«ffi»t*< 2 4 K Q/D©**«©*aSi* 

y i/ y 3 >ft^f««ffiffl s t>\ -y— v;w 

&Ct (0>J;ttf4O*- A/D) > fcJtflttiHCiMft'r 40 

e.fcEP^'vy F©i)^*5J:t>*#^tcS^#^R(?f . 3 
IRSnfcWEff, Bfa©SStft«fcD*#^airt*«fO«Si 

«*Jtf«£U LtctfiXJ yt'^ffivmtiitfWfZtX 
5 0 aS?Stifc«E*\ BfS©SSi<feDfiv^«ei*J*o 



iKS*ix©S*xfS©fc*t^>^/J>jg*^fm2nav^ 

So 

[0 0 l 4] ttT©«F»H\ *US/yaVT»J«*tlfc 

[0 0 l 5] 5£W#Desphande (c£3*BttflFft4. 9 
4 7. I 9 3*t«, -TV*8K&©-«SKBegSttfc/X 

©*y*#fo*«W*£fl©ffi«ffi^^e**tStt 

m<Dm±mcbrcoxmmicm%Mmtf'mti%<D 
x% >m%tim?zrctbi,c&g%njji,mTu >m<o 

[0016] fgH^#Hara'N©*S^S i Fm 4 , 3 7 0, 6 
6 0^«, j«}jS^tB1-SfeJ6©^-y7^X%^tf}atgf 

mm^y vzmvrcmmmzmmzmTKLx^Zc 

<mtzmx'&9. mm&*mt. ws±fc»s^ 
6j»^ffla5*-p, ia^fflgi5©f2STT^, w,mmm 
m, &&v±m<DMfrxmmLrcffi&*W'2o \rnms. 

©«a a * «k tf b k sua s ns , «^«ffi^ffim*ni^ 

nfcuffivtt, va fcVB ©4>Htcis^f*n5o 
[oo 1 7] wue.© n«mj5saA£fi©7x/N#flMiij 
wj t^-5^©*T% wue.ti, -&wm<<*ym\%kw. 

fcfettS^i/MDR feW'yr'JTJ'l 6 0-10 
aA^Htfctt5W?77-y FtfVOl&ffifciO^TiaW 
LTl/>5 0 3 5 0 e V$t?0i^/l/^-^O777 F 
tfXDWTffy x /McPJji U ^ ^JfiS ^~ 

•y^7'y7-by9-*ffl^/-cS«77-y Ftfyt-^Ko 

(i) z-?vh?-vywmm.<P£tc&Xy? 
tr^ypic Vx'stfittmnisto&ct, (u) t>-r 

A^t-M-77 7 F«, 7>^-7^-y KAOffSL 
^Cfc, (iii ) ^%*ffi©feJ6C, 75 7K 

isymmnm.it. v x'\ia$ifZ'f*y\£-L.<Dmts.ik 

BSfcLTKft&JHimW* (MOS) nyfmffll^ 
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Fbv 7 * h©JP£-^ &A*©7xM©«|iJ©>iSt?J&jg 
«U y-hWfc«l©T©'>y3:'©«442©J:5:8\ 

[0 0 18] ^#Hawklns '\©*S1$W^4, 5 3 

2, 530^, »ff^**«ttJc-raci:a<, .to 
aWtWtefW&U fro«rtifitt£ffi< Lfci»&»/<7;1/ 
«£«Jfi«*tl*.*u +tU» >^7;W fx y 

-evyaHSas"; a cnii> $g§©axF 

X*+f (glass mesas ) H\ »ffiH©1IEl&»*S'y 3^ 
«a»tt^tt««fifflK«»Sn* J: 5 fc LTt»8. 

[0 0 19] ±8B©iiR*» il*n»*fe««9««:K 

Jig, *wm»te5ifflfc«koT«»iitj. 
[0020] *%nf}<Dgmz, humm?<D%fitzmm? 

[00 21] *«lfl©»J©IW»i, MR)R7©a!l**l4l 
[00 2 2] 

tc, XVi/Vaymtmic\ : -/<i>bZ-<*y&X dm 

plantation) "T^Bf^ ffiffiiggffifClIffitfSfRSnS 
©£Kih U *0* 'J 2/ 'J 3 :/JSjftSK:i9*te F— tf y 
iftiltlblC, 777 FtfV (flood gun ) Z&m? 

©^^©ffi«}gft©»&3%*S&T*&<3, »£L< 

TO«E*ii«E*^witea»o«n*«!)*i»±u *n 

[0 0 2 3] 5 6t, ^*ffifBata%#5fe*tc, fi 
^fcS'ysvoffcmtteJ^TfcjaW-*. £ 1 *SS 
WTtt, ^ a - 7©iflS*# ^Tffifr TfttW 

*a-7rt*»*#X©iS«fc««-f *. -ft 
fc, rSgtetfXAPT'&SAffiiS* 6 2 0*Ci:U 4>H 
gP^6 3 0lC, ^y74S*6 4 0' > Cfr5„ £2$%0| 



T'tt, ^a-7^r6 2 0 < CcD¥a^?ajS7'n7i';l/T'^ 
■T5c M3©Jtlfflr7tt, Hfttft«ISWP*<5 6 5lC, 

*mw#5 7 or, #>-maw5 7 5"co>nmm&f 

t, mmzBiittZo hzwiztz. r^jiyr^y 
y n 5 8 0 ic*»o¥a*aa7 , n 7 -c ;UT*^S1- 

SCk&T'£5o 7t;U7TX>"Jnv^S-rs§ia6 
Wtt£-5&©#&fc* 7t;l/7rXi"Jn>W0»0 
10 ftSWtc 1 0 0 0 < C©jggT\ LISAS' 

•J n y t*ffcS*«. C ©£ ? &75i£T<# U f U n ;/£ 
flMT 5 c k <fc 0 . US) 1 0 0 0 A ©ff &T£« & IB A 

tt**M#&ft, ^ifej;a f ^2^)iw-e(i, tsAfftS* 

200A4^L1 OOOAfcgftS-ttSCfctf-CffS. 
» 3 « <fc If? 4 HJMHTJi* *?)l<D%,7Hk<D#V 
S/ij3>#, »^L<« 1 00 0A*»6 1 jim©!^* 
*£A*i«£8o 0 
[0 0 2 4] p^3-fclinJ&©F-/<> F*#yi/y3 

f 5 ©srWitf 3©T\ jH 'J *> >J 3 y©affifc*3ttsa 

[0 0 2 5] 

i/^s. 02«, ^awtfie^TK-trvyLfcs/yny 

aAtCfcoT^yny^x/^F-tfV^-rsi:, 7x 

©c©«k 5 %mfi<Dwmit mmz&f&u zotcbicn 

^y3y>xMKJ^«fteff^iityci:««i»t*<4 
s. $e>t, ^^F-/^FgBSfe<ktj : f*ytr-A« 

40 5/yny«>x/^««6^a:»3«^Lft. 0(c^-r 
*5{c> -S©fiS©7x/Nrt©®aS5n{4, ^»*<1 

[0 0 2 6] 0 3 tt, «St«©i!M^"t>tc:75y F*>* 
fUffl LfeftHKl*? 2 ©ffi^efBSHT'feSo 1 0©in^ 

^L^^nTi/^v*^ En^-v Fcins^iR^fi^a 

«St«, En^-y F©*D^?©fi^©ffiJa8§ 
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[0027] mmm^t, mw.4±.<Dry?w-xm 

6l,cBf$,-$n%o 7>^*b-7Cjf 6<D±fc#y *>y 3 

tin nmmm 8 B**-r5„ **F-^:/yii«ii:igB 

[0 0 2 8] giat§8(0±{c, U >tt^K£#7X (P io 
SG) ^S&cktf'^a-Lfdg, i7f>^))DlL 
T, 7 Fl^X^*5d;t;«3i'; ^-yMl 6, 18© 
mii/W7X12, 1 4fc<fct>*Smg§8©SE^flffi-t 
5P SGXf'yT'llSl 0£?lMf3o Set, PSG 

xf7/iai o«, &thija®®®mmi&?Zo mt 
g§8©±{cffML, mm*fy*im2 2%>&iS4y 

tfre>m%.&Bt%o *y$)l (Ta) M2 2 it, mK 

g§8 &&x}mm.mmm 2 o s\ iSiaosstti' 

«g-f 8im<*«6iS®2 0©±tcx^-y^^» 

fS,, IM<**eiU12 0:fcJ:tf*y*;Wl2 2£x.;/^ 
y^DXU ^G.fcT^Sx'i'A (A 1) ^Sfe^Q* 

y*-ym@i 8£«<r3o *-^?v-X/Wv"-< 

-^ayl2 4J:LT, Sfi^(0±(CCVD^«>Jy 
tn«^5XcDWt,^^»L, T a!2 2{cHffl-r 

JP^*ftSW*&»U x-y^V^DXUTtf-y h^2 6 
fcitftf-y h 2 8^^-TSo 30 
[0 0 2 9] 03t^L/"cJinf»^?%}gfig-r3^ 

[0030] ftniftjR?a£& 4t4. vjay*^ AMiT 

e>T'$.So Sfi« (10 0) iWlPf->iJn>ffe 
0, W£«:5 2 5Y^^n^-^ ()im) T'&Zo 26 
fc, S«4(i, mtfl 0*-A- cmO«tr[(i:g< F 

-eyyrs*\ *«k?fco. 0 1 %^ 40 

U0. 0 0 cmCfEHOgtatclBSiiF-tfy 

5 p, m<D3L¥2*y*>imm b'-^yifmmm^mM f 

[0031] 7y^7*i^-Xlf r»<ttt^jR (s 
i 02 ) frp>»j£-fs<ii:tfaa:U\, entity 3> 

mmm*T y ¥9 u-xjs 6 \omt s c 1 & -e t 

5„ 7>^b-XS6« 1 &i^L2 (jmOiJ^i so 



[0 0 3 2] ^y->'j3^ 7y^l/-XiO± 
t, (k^a&S (CVD) tioT, 1 000^5.6 00 

ost-^yxhD-A (A) onojpsicfleiiu mm 

8*JB«-rS. »jiH«i^T'tt, gJag§8©)P$tt4 0 
0 0fr£>5000A©Bt?£!), Ttntf 4 5 0 0 k<D 

£47"n7 w ;l/S /c&¥SfiS7'n 7 -c ;l/<Dl/>-$*n*>*ffl 

tflS%6 2 o°ci:u ^hto^xap^s 3 or, stf 

V^»Hi*6 4 OTCfc-TS. S2HMT'(i, 

6 2 0r©¥lg&rgS7a7^;l/T*lt»U tfXttf-a 

# y -> y a yam^nmn <fc D, S^ioooA ©$a6T 
i^fclSfittfltfft&ft, ttAttttB2 0 0 A*l,>L 1 

o o o k<omx'mt-£-£z>ctffX'$z>, 

[0 0 3 3] JXy&XLfctfV i/V ay<D7--V > 
W* ( 5 6 5*C, >fW5 7 0 V, #y7i&ff5 7 5 

°c©Mf4^S7'o 7 -r 7*;i/7 r x *y y n y of k 

'J 3 5 8 0 °C*ii$<D 3 P$i&tai87 > n 7 f ;UT*^«f 
f *Cfct>T?#*. tlse.OtfaT'fc, 2&BLfc7*;b 
77^->'j3>tt, ; ?-<D^O^'9-l'^;UT\ -IRKI 0 
0 01C©i&8n?> &K£M,i/yay (polycrystalllne ) 

tc^fks-a-So c o± 3 *^ffit?^snrc# y -> y 3 

»S L < 1 0 0 0 A&i/^ U 1 11 m<DMH>Xt% 

[0034] ta«^?o^aoatn3giHT^i?ftffiaa 
$t%#5 >K y f y y 3 y© f— \zytfwc77 v 
YtiyttomtZo »mmmmxit, nigK-^K 
mary y*4?y y 3 xc^v&alt. f- 
v>ynmmmzi&m*z, -<*ymxmm 

f ) «> 5 0 - 1 0 0 K e VT* 1 0 15 - 1 0 16 H^/ c 

y&ABffc, fix*;^-«? (^f-f7^x^- 
tt 1 0 - 1 5 e V) OStn^, 'T+yaASSrttcgBB 

tlPS^Sc 777 Ffyti, 1 5-3 OmAcDTOtT' 

Wo Tff t>ns. » y -> y 3 p< 



»ll»lilHW«fl!)«?*»*r*c4:*«-e#*. $fe, 
BMHoffilRHS fc xfc iot#'J->y3 mc F— 

[0 0 3 5] PSGXf'y^lOS, 7. 5wt% io 

ZtdbK.lt* S i Oz %CVD»cJ;oTil«-rS!b\ & 
»{fcK«fcoTJ*SStf:fcft, Si 0 2 tc»SU<tt7. 
5wt%©U>5:F-lfym o PSGSrJlQfSLTP 
SG*'J7n-S*T^U— *-ffi*ftrtU 7KU*« 
tgl 6*5<fctf#SI'J*-:/Sffil 8<0fc«X07;l/5x* 

SGJBfcx-yf-yyjtaILT, 7 FUvUtffi 1 6fc«ktf 
«jl'J*->mffiffl 1 1 2, 1 4£ffM 

JjJcU S§«tt*ftli@2 Ofc^tfT a® 2 2^©^*^ 

[0 0 3 6] Ij§«<«6*iJi2 0«, gftv-'jny (S i 

3 no 0j»#»{fc*»aifcj;tfs i 3N4 

B«S»LfcS isN4 JIB, 500*^L2 5 0 0A 
©J*S«#^ #£L<«:fil 500AcDJS$^«fO„ 

*©MTj»*a««Keji-r5. 30 

[0 0 3 7] i&SVteSfc, i§mieiyi2 o«, #u 
->>Jnvffi«i8g<0^i?fkfc«tt5TS i O2 %&l8.tSC 
£lc£r>X, Bf&?Z£tt>T'ZZo S i 02 <DmM» 
Jg«, 5 0 0 A#l^L 1 /im<9Jf£$ T°l£&?Z>£ttf 
T't, WJS^ffiWlT'B, 1 0 0 0%V>L2 000A©I 

[0 0 3 8] TaJ12 2B, imto&WMZ 0<D±lC y 

LI. O/imOiT'SS. T aJf2 2tt7X^4»U, 

{;:, 7FL-7JH&1 6 43 J: -yaffil 8£;< 

[0 0 3 9] rKWttl 6fcJ:tf#ii'J*-y«« 
1 8ti, Wffi/^7;*. 1 2, 1 4tC7;l/5x7A£{fc^ 
a&ttU ^*7;l/5x7i»«rx>y^v^SttS-rsc:i: 
fcioTJB/Sf*. 7FU*WW5<J:tf#jH;*-V* 
<S©iffl78 2 (06) », f- + *;U7U--h7 2 (B 

6) 4 icmttvtc&T'Mmmmcmfmffitz 

te460HWB*^**J:^fc, t9%OffiHicevr«. 7 so 
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10 

Fu-xmei 6fc«fctf&iiD*-ytt@i 8 it. o. 5 

£^L3/imOJlte»C^gU 1. 5/im 

[0 0 4 0] ^-/^U-X^-yv^-ya >12 4 

It, 0. Ifr5 1 OMmOlSfflfc-fSCfctf-et, jfjg 
dtfPSGfc, ffiSfb^jKtt^ (LOTOX) fc«fco 

t, 5 00 okomzicm&tz. mcsviy 

•fr3„ /^>y^— >a WX^^rffl^T, m{t'>V^> 
<D7?X-?Xy?>?1s&ZfP SGWSSxyf-y^fc 
ffoTA0j»*F*»5BS556U »S§6 2 (0 4) tula 

*ay*-v*«i 8co«^8 2^sms-a-§. ttHHl 

£»025&frT«J5)lLfc», P S GfcJ:tf/i;fcH:8 
{ti/V3><D1§<0±lc* JP£ lft^Ll 
5 F©«SJB*iI*trf Stfcfc-PSS. 

[0041] *k, mifR i s t on (.mmmm . 

V A C R E I (ggiSfiO , PROB IMER52 (S 
Sffiffi) . PARAD (S8ffiflO , SfctftPMSF 

WMfciUf ©Jft£« 5^L100(i mT'fe 0 , »SSJP 

«?2 0±OWIJMft«W2 6©«»%x.y^V^LTI» 

7M2 64Mt5. tf-y h/f 2 6©F*Jl£2 7(i, *P 

[0 0 4 2] H4ti, *»W*fi#3iA,*£BJ? : 'Nv F3 
2 **-T S 'J v i?& F D -y 7* T y F-f > ? i? 
x-y h91^->XrA3 0T'$.§ o iS*lffiy1J€"r>^'J« 
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